Aims. We present in this work low and intermediate resolution spectroscopic data collected for 152 early type galaxies in 8 nearby clusters with z ≤ 0.10. Methods. We use low resolution data to produce the redshift and the K-correction for every individual galaxy, as well as to give their overall spectral energy distribution, and some spectral indicators, including the 4000Å break, the Mg2 strength, and the NaD equivalent width.We have also obtained higher resolution data for early type galaxies in three of the clusters, to determine their central velocity dispersion. Results. The effect of the resolution on the measured parameters is discussed. Conclusions. New accurate systemic redshift and velocity dispersion is presented for four of the surveyed clusters, A98, A3125, A3330, and DC2103-39. We have found that the K-correction values for E/S0 bright galaxies in a given nearby clusters are very similar. We also find that the distribution of the line indicators significantly differ from cluster to cluster.
Introduction
This is the second paper to present data on nearby clusters of galaxies. The motivations and details of the program have been given in Fasano et al (2002, hereafter Paper I; see also Fasano et al 2000) , following the proposal discussed by Kjaergaard, Jørgensen, and Moles (1993, hereafter KJM; see also Moles et al. 1998 ). They will be used together with the results from the project WINGS (Fasano et al. 2006 ) to analyze, among others the scaling relations of early-type galaxies in clusters.
Here we present low resolution (20Å and 40Å, LRS/20 and LRS/40 respectively in the following) and intermediate resolution spectroscopy (3.3Å resolution, IRS in the following) of 152 early type galaxies in 8 nearby clusters.
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The LRS data are intended to provide the redshifts of the candidate galaxies, to establish their membership to a given cluster. They also allow the measurement of the K-correction for each individual galaxy and the strength of some spectral features. Apart from the more often used Mg 2 , we consider here two other prominent spectral features, the NaD doublet and the 4000Å break, D4000. The NaD line index is more sensitive to temperature effects than Mg 2 , but it can be affected by the presence of interstellar material (Burstein et al 1984; Bica, and Alloin 1986; Bica et al 1991) . However, once allowance is made for that, it correlates well with other indices, Mg 2 in particular. Bica, and Alloin (1986) concluded that for a metallicity not greater than solar, any excess of NaD (with respect to the prediction from the Mg 2 indicator) can be due only to interstellar absorption. An outlying position in the Mg 2 -NaD plane can therefore be interpreted as a sign of peculiarity (see Bica et al 1991) .
The 4000Å break, D4000, is primarily sensitive to the presence of young stars. Hamilton (1985) selected it for ′′ /pix Gr. λÅ/pix Res # range(Å)Å a 1 Dec/94 LR D1.54 0.49 4 3300 − 6400 3.9 20 2 Sep/95 LR D1.54 0.49 4 3300 − 6400 3.9 20 IR D1.54 0.49 13 4800 − 5800 0.95 3.3 3 Feb/97 LR N OT 0.188 7 3800 − 6800 1.5 20 4 Aug/98 LR N OT 0.188 4 3300 − 6400 3.1 41 5 Aug/99 LR N OT 0.188 4 3300 − 6400 3.1 41 6 Mar/01 IR N OT 0.188 13 4800 − 5800 0.5 1.4
a Resolution corresponds to the 2.
′′ 5 slit used in all the runs that reason as a mark to study the evolution of early type galaxies with redshift. Dressler and Shectman (1987) concluded that it is not sensitive to metallicity but only to the presence of young stars, and insisted on the adequacy of the break indicator to follow the cosmic evolution of early type galaxies. On their side, Kimble et al (1989) found that D4000 does correlate with some metallic indicators. The theoretical work by Poggianti and Barbaro (1997) showed that the break is strongly dependent on the effective temperature, and is also sensitive to the metallicity, but only for intermediate temperature stars. On this basis, Barbaro and Poggianti (1997) have developed evolutionary models showing that D4000 would be a measure of the present star formation rate. The calibration of D4000 in terms of the atmospheric stellar parameters is rather complicated as many absorption lines are included in the break. Gorgas et al (1999 and references therein) have made an empirical calibration of the break that can be incorporated into the evolutionary models to predict its value. The most interesting aspect here of the break indicator is its sensitivity to the recent star formation, and therefore its ability to trace evolution. The intermediate resolution spectroscopy (IRS) data are necessary to determine the central velocity dispersion needed to build the Fundamental Plane. They also provide more accurate spectral line indices, within the covered spectral range. Unfortunately the behavior of the CCDs we used was very noisy at wavelengths shorter than 5200Å. Thus the measurement of the Hβ and other indices related to rather weak features was uncertain and therefore we do not include them in the present work.
Observations and Data Reduction
The observations were carried out during several runs since 1994 with the Danish 1.54m telescope (DKT) at La Silla (Chile), and the Nordic Telescope (NOT) at La Palma (Spain). We used identical focal reducer instruments with both telescopes, DFOSC (DKT) and ALFOSC (NOT), equipped with identical grisms. Some of the data were taken using the MOS possibilities with ALFOSC.
The different runs and instrumental setups are given in Table 1 . In all observations we used a 2.
′′ 5 slit. For the first run the detector was a Thompson 1024×1024 CCD with 19µm pixels, whereas we used various thinned FordLoral 2024×2024 CCD's with 15µm pixels for the other runs.
Template stars, for the measure of radial velocities and the velocity dispersion, of spectral type G8-K3 III, were observed each night as well as nearby galaxies with known and accurate data. These last were used as standard to gauge the accuracy of the calibrations. We also observed several flux standard stars to allow the data to be fully calibrated. Identification and positional information for the cluster galaxies are taken from Dressler (1980) . Otherwise we measured the positions on the DSS. In Table 3 in column 1 we give the name (from NED or Simbad databases) in column 2 and 3 the coordinates and finally in column 4 we give the reference identification we used for the spectrum, this identification is that used in Tables 4 and 6 to identify the galaxies for clusters A98 and A3330. The identifications in Tables 4 and 6 for galaxies in the remaining clusters are from Dressler (1980) . The data reduction procedure was similar for the LRS and IRS data. It was performed within IRAF 1 the scientific frames were corrected for bias and flat-field and calibrated using He/Ar arc-lamp. For the MOS data we extracted individual 2D spectra for each object and treated as any other spectra, so we don't refer to them explicitly in the following.
The Measurement of the Redshift. Internal and external accuracy
Before attempting to measure the redshift of the target galaxies, we checked the accuracy of the zero point in the λ-calibration of every spectrum, examining the position of the night sky line [OI]λ5577.32Å. When necessary the spectrum was shifted to that nominal position. For the radial velocity standard stars, given the short exposure time, the night sky lines were not detected so this procedure could not be applied. We decided to put the standards at zero velocity using their own spectral lines; then we used the IRAF cross-correlation package to control the consistency of the method, i. e., that together, they all define a zero velocity system, within the uncertainties. The standard stars were then used as templates to measure the redshift of the standard galaxies, using the same IRAF packages. The radial velocity was determined as the mean of the results for the different template stars. The typical scatter amounts to 15 km s −1 . In all cases the scatter was within the formal uncertainties of the param- Fig. 1 . Distribution of the cz differences for the 52 objects that have both IRS and LRS data. The bin size is 25 km s −1 . The solid line is the gaussian fit to the binned data.
eters. The results for those standard galaxies are given in Table 4 .
Comparing the results obtained for the standard galaxies from LRS/20 and IRS data (9 cases; there are not galaxies observed in both IRS and LRS/40 modes) we find that the differences in redshift have an average of 7 km s −1 , with a scatter of 32 km s −1 . Part of that scatter is due to just one galaxy, E462G15, for which the IRS result is 71 km s −1 higher than the LRS one. Notice that the IRS value is much closer to the redshift reported by Jørgensen, Franx & Kjaergaard (1996, JFK) for that galaxy.
To check the external consistency of the data we have compared them with other sources, JFK (10 galaxies in common, 7 with IRS data) and Smith et al (2000; 7 objects in common, 5 with IRS data). If we compare only our IRS data, the agreement is excellent with both sources, with σ(diff.)∼ 15 km s −1 . Indeed, the comparison is also good when LRS data are included, except for EG462G15.
Once the consistency of our measured redshift was assured, we decided to use the standard galaxies as templates to determine the redshift of the target cluster galaxies. We found that they give more accurate results than the standard stars, due to the better spectral matching between both sets of galaxies. Each target object was crosscorrelated with all the templates. The average of the resulting z values was taken as the redshift of the galaxy, and the scatter as a quality indicator. The heliocentric redshift values are given in The internal accuracy of the LRS data can be assessed looking at Figures 1 and 2 .
We have searched the literature to examine the external accuracy of our LRS data. The comparison was re- Dressler & Shectman (1988); 8, Caldwell, and Rose (1997) .
stricted to those sources for which there is a minimum of 5 galaxies in common. The agreement is in general good as can be seen in Table 2 . Looking to the actual figures in the table, it would seem that our cz values tend to be slightly greater than most of the others. Whereas this cannot be excluded, the differences are about 50 km s −1 or smaller, so we can conclude that our redshift measurements are in the same system as those reported in the quoted references. Indeed, the situation is similar for the IRS data, (see Table 2 ). The cases for which the disagreement is higher and cannot be accounted for by mere observational errors have been flagged in Table 4 , and commented in the footnotes.
The Measurement of the central velocity dispersion
The velocity dispersion of each target galaxy was determined as the mean of the results for the different template stars. The typical scatter is 10 km s −1 . In all cases the scatter was within the formal uncertainties of the parameters. The velocity dispersion and the radial velocity were derived, both for the comparison galaxies and for the target galaxies, with the Fourier Quotient Technique (Sargent et al 1977; Bertola et al 1984) , using the standard stars as templates. The results are presented in Table 4 .
Comparison with the JFK values shows a good agreement. The differences have an rms value of 15 km s −1 . Unfortunately the external checking can only be done for a handful of target galaxies. We have found independent determinations for only 5 of the galaxies in our sample, all from Wegner et al (1999) . For them, the agreement is also satisfactory since the rms of the differences is the same as for the standard galaxies, 15 km s −1 .
The Measurement of the K-effect and of the spectral features
To measure the spectral characteristics, the spectra were first shifted to zero redshift, using the measured cz values as we mentioned, with the appropriate tasks within IRAF. Then, the K-effect was measured by computing the magnitude in a given band in both the observed and the zeroredshifted spectra. Given the spectral coverage of our data and the redshift of the sources, it was not always possible to compute the K-effect for all the three B, V and Gunn r bands. In fact, the only band for which we have measured the K-effect for all the targets is V. The results are given in Table 4 . In Table 5 we present the average values for every cluster we have observed. Comparing with the values reported by Pence (1976) for E/S0 galaxies, and with the model predictions by Poggianti (1997) for the same type of galaxies, we find a very good agreement. We notice that the scatter of the K-corrections for early type galaxies in clusters is very small, indicating that applying the same correction to all the bright E/S0 galaxies in clusters introduces only small errors.
To measure the 4000Å break we choose to use bands of 100Å width on both sides of the feature. This choice is just practical, due to the fact that our spectra do not extend enough into the blue. The data are also collected in Table 4 . Even if we cannot directly compare with similar measurements from other authors, we have verified that the range of our values is totally similar to that found by Dressler & Shectman (1988) for similar galaxies in nearby clusters. For the different line indicators we have used the Lick spectral bands as defined in Worthy et al (1994) . For reasons we have already indicated, only the most prominent features, Mg 2 , NaD, and the 4000Å break were measured. The results are presented in Table 4 .
Let's start considering the Mg 2 strength measurements. First, the internal accuracy can be ascertained from repeated measurements with the same resolution. The rms of the differences for galaxies observed twice in the LRS/20 mode amounts to 0.014, most probably due to the poor S/N of some of the spectra we repeated. Thus, as for the redshift, we consider that the overall quality of the data is definitely better than that figure. Then for the standard galaxies we find a good agreement with JFK values, even if the resolution used is not the same. We notice that the same aperture was used by JFK and here. Except for N1403, for which the Mg 2 value was quoted as uncertain by JFK, as is our own value, due too rather poor S/N, the rms value of the differences is slightly smaller than 0.01 mag, i. e., smaller than for repeated measurements. As we are going to discuss below, this difference mainly reflects the effect of the resolution. Incidentally we notice that the comparison shows up that our results are in the same system as those reported by JFK.
The effect of the resolution on the measured values can be checked comparing the results from LRS/40, LRS/20 and IRS data. Starting with the standard galaxies, for Fig. 2 . Distribution of the differences in the Mg 2 values for 42 objects for which both IRS and LRS data are available. The bin size is 0.004. The solid line is the gaussian fit to the binned data the 8 objects measured in LRS/20 and IRS modes, the average difference amounts to 0.004 mag, with an rms value of 0.014 mag. Much of that scatter is due to a single object, N1395, for which the LRS value is 0.028 mag smaller than the IRS value. Regarding the target galaxies, we have 42 objects for which we could measure the Mg2 strength from LRS and IRS data. Excluding three grossly discrepant cases (more than 0.03 mag difference), the differences have an average of 0.003 mag, with σ = 0.014 mag. Their median value amounts to 0.006 mag (see Figure 2 ).
To test further the effect we have degraded the observed IRS data to produce spectra with the resolution of the LRS/20 and LRS/40 modes. The results are presented in Figure 3 . It can be seen that the relations have slopes very close to 1, in particular between LRS/20 and IRS data. The systematic effect can be represented by the relation Mg 2 (IRS) = Mg 2 (LRS/20) + 0.011 mag, with a scatter of 0.004 mag. For the LRS/40 data the correction amounts to 0.031 mag, with a scatter of 0.007 mag.
For the other line indicators, we estimate that the errors are of the order of 5% at worst, a figure that is confirmed by the comparison of the values obtained from repeated measurements. The 4000Å break is a very robust indicator that is not affected by other aspects, whereas an important resolution effect is expected on the NaD values since the Lick bands used to define the index are rather narrow. Given that the wavelength range of the IRS data does not cover the NaD region, and we have not enough data taken in both LRS modes for a sound comparison, we have simply measured the NaD equivalent width for the LRS/20 data degraded to the resolution of the runs 4 and 5, namely 40Å. The results are plotted in Figure 4 . We find that the correction is of the form EW(LRS/20) = EW(LRS/40) + 0.9Å. This is the correction we will apply to put all the NaD EW values in the same LRS/20 system. 
The aperture corrections: The final data
To perform the aperture correction of the Mg 2 index we have followed JFK to transform the observed values to the standard aperture of 1.19h −1 kpc, corresponding to 3. ′′ 4 at the distance of Coma. Their expression (4) was used to evaluate the correction. As we have already noticed, our data are in a system similar to that of JFK, so we have still to transform our values to put them on the Lick system. This has been done also after JFK, adding 0.011 to our values. Finally, we have not corrected for the velocity dispersion simply because it is not known for most of our galaxies; in any case, for a correction as that proposed by JFK, it would never be bigger than 0.003.
Similarly, an aperture corrections should be applied to the other line indicators. For the NaD equivalent width, given that there are no specific data on its radial gradient, we decided to apply the same kind of correction as for the Mg 2 index. The final expression for the aperture corrected NaD line EW is given by
where the index n(o) stands for aperture corrected (observed) value, and W is the width of the filter used to measure the feature (32.5Å in the system defined by Worthy et al 1994) . The maximum correction, for A98, amounts to 0.60Å, whereas it is of 0.18Å for A119. For the aperture correction of the 4000Å break we have used the result by Sánchez-Blázquez et al (2001), who have found that the break changes as −0.20log(r). The maximum correction amounts to 0.11.
The final, corrected values for the redshift, the velocity dispersion and the line indicators are given in Table 6 . We have taken the Mg 2 results from the IRS mode when available, correcting the values obtained with LRS data to that resolution following the recipes explicited before, including the correction to put them in the Lick system. For the NaD EW value, we have corrected all the LRS/40 measurements to LRS/20 just adding 0.90Å to take into account the resolution effect as discussed before.
General Considerations

The Redshift of the Clusters
For four clusters, namely A119, A1069, A1983 and A2151, the number of new (or significantly modified) redshift values we can add represents only a small fraction of the total known. There are some cases however, namely A98, A3125, A3330, and DC2103 where that number is significantly increased. Therefore, a new and more precise determination of their redshift and velocity dispersion is possible. We discuss them briefly below. The results are given in Table 5 .
We have obtained the redshift for 31 galaxies in the field of A98 (see Table 5 ), of which 16 are also in Beers et al (1982) , or in Zabludoff et al (1990) , or in both. Following the preceding discussion on the redshift accuracy of our data, we have adopted our values in all cases when they were also in other references. The redshift distribution of all the galaxies with known cz in the field of A98 is presented in the Figure 5 . Considering all the 38 objects with cz in the range between 29500 km s −1 and 33000 km s −1 , we find for the cluster redshift cz = 31225 km s −1 , with σ = 895 km s −1 . We notice that 6 of the 7 foreground galaxies define a group with cz = 17973 km s −1 , and σ = 254 km s −1 . Beers et al (1982) argued that A98 would comprise two spatially and dynamically distinct extensions. With the new data, a total of 11 galaxies are located in the A98N extension, and 25 in A98S. The velocity distribution shown in Figure 5 shows only one peak and is rather smooth. Looking at the two extensions, there is a slight redshift difference between the northern and southern extensions, but is not significant. Therefore, the existence of two substructures in cz space is not confirmed with the still scarce data already available.
Considering A3125, Caldwell and Rose (1997) have reported the redshift of 16 galaxies in the field of the cluster. Only five are also in our sample. Together with our measurements, the total amounts now to 31 values. The cz distribution is given in Figure 5 . Taking out the 5 outliers (2 fore-and 3 background galaxies), we are left with 26 objects, which define the cluster redshift cz = 17898 km s −1 , with σ = 779 km s −1 . The redshift quoted for A3330 in the compilation by Struble and Rood (1999) , z = 0.0921, was determined with only two galaxies (Ebeling and Maddox 1997) . From the 9 galaxies we have measured, we find cz = 27000 km s −1 , and σ = 695km s −1 , with the distribution plotted in Figure 5 . The situation is similar for the cluster DC2103-39, for which only 3 redshifts were known (Loveday et al 1996) . We have measured the redshift of 21 galaxies in the area, of which 6 are foreground and 1 is a background object . For the remaining 14 objects (see Figure 5 ) we find cz = 15268 km s −1 , with σ = 449 km s −1 . All the six foreground objects are at a similar redshift. Five of them are grouped with an average cz = 9260 km s −1 , with σ = 70 km s −1 . These galaxies are located in the field we called "a" in Paper I. They could be part of a cluster as more galaxies are visible in that field.
The range of spectral properties
In Table 5 we also give the range and median values of the K-correction terms and the spectral indicators we have Fig. 6 . Distribution of the Mg 2 strength for all the measured galaxies in each cluster. Fig. 7 . Distribution of the NaD equivalent width for all the measured galaxies in each cluster. considered here. The K-correction values, as indicated before, are very similar for all the bright E and S0 galaxies in a given cluster. The average values are very well defined, with a small scatter, and follow the trend with z shown by the data presented by Pence (1976) and with the model prediction by Poggianti (1997) for the same kind of galaxies. (Figure 8) , there are differences in the ranges, but could be simply due to the small number of sources. In any case we point out the absence of low D4000 values in A2151, and that of high values in DC2103. We notice that a trend is visible between the NaD and Mg 2 indicator, but with an important scatter (see Figure 9 ).
Galaxies with emission lines
The targets we selected were among the brightest cluster galaxies classified as E or S0, so it was not expected to find but a few showing emission lines. Out of a total of 13 of such objects objects, half are actually foreground objects relative to the cluster under consideration. These are A1069d41, A3125d11, A3125d14, A98F3g4, and DC2103D18. They all have typical HII-like spectra.
The cluster member galaxies with emission lines are the following: We notice that all have spectra of star forming regions, and none shows signs of nuclear activity.
Summary and Conclusions
We present here LRS and/or IRS for 147 early type galaxies in 8 nearby clusters with z ≤ 0.1. Data on the redshift, velocity dispersion (for a sub sample), the K-correction, and the most prominent spectral indicators are given.
Comparison of LRS results with IRS and literature data indicate that low resolution spectra can provide accurate values for the redshift (within 65 km s −1 ), and for the Mg 2 strength (within 0.01 mag). Moreover, since the high and moderate resolution measurements are tightly related, a well defined correction can be applied to obtain all the data in a common base. This means that accurate enough data can be obtained with moderate resolutions, and therefore for galaxies to rather high redshift, an important point for any evolutionary study.
Our data have allowed to give more precise values for the redshift and velocity dispersion of 4 clusters, poorly known to now, namely A98, A3125, A3330, and DC2103 (see Table 5 ).
Regarding the K-correction terms, our results indicate that it is very similar for all the bright E/S0 galaxies in a given cluster, so the same correction can be applied to all for many studies. Our values are in very good agreement with the data by Pence (1977) and with the model predictions by Poggianti (1997) .
Given the short range in redshift of the clusters analyzed here, no trend with z was expected for any of the spectral indicators, as it is found. It is interesting to note, however, that for all three spectral indicators we find a large range of the values for every cluster. It is that physical variance in the spectral properties of the member galaxies what seems to be the most interesting aspect from the present analysis. A trend between the line indicators NaD and Mg 2 is present in our data, in agreement with 
References for the redshift. (A) Standard Galaxies: a, JFK; b, Smith et al (2000) ; c, Graham et al (1998); d, de Vaucouleurs et al (1991, RC3) ; e, Bureau et al (1996) ; f, Lauberts & Valentijn (1989, ESO-Uppsala Catalog) ; g, Simien and Prugniel (1997); h: da Costa et al. (1991) . ( -a. In agreement with B82, but 394 km s −1 higher than in Zabludoff et al (1990) -b. 634 km s −1 higher than in Z90 -c. Our value, determined form the emission lines, agrees with Z90, but it is 735 km s −1 lower than in Beers et al (1982) -d. Our value agrees with Z90, and is 9826 km s −1 higher than in Beers et al (1982) -e. The redshift we find for this galaxy is 368 km s −1 higher than in Beers et al (1982) , but grossly discrepant with Zabludoff et al (1990) -f. Observed in LRS and IRS modes with concordant results. Our LRS value is 337 km s −1 higher than in the ENACS Catalogue.
-g. Observed in LRS and IRS modes with concordant results. Our LRS value is 1038 km s −1 lower than in the ENACS Catalogue, and very close to that reported by Fouqué et al (1992) -h. Observed twice in LRS mode and in IRS mode, with concordant results. Our LRS value is 1330 km s −1 lower than in the ENACS Catalogue.
-i. Observed in LRS and IRS modes with concordant results. Our LRS value is 1357 km s −1 lower than in the ENACS Catalogue. The redshift reported by Falco et al (1999) is very close to our value, whereas that reported by Fouqué et al (1992) does not agree with any of previous determinations.
-j. Observed in LRS and IRS modes with concordant results. Our LRS value is 1226 km s −1 higher than in the ENACS Catalogue.
-k. Observed in LRS and IRS modes with concordant results. Our LRS value is 1210 km s −1 lower than in the ENACS Catalogue. The redshift reported by Fouqué et al (1992) is very close to our value.
-l. Observed in LRS and IRS modes with concordant results. Our LRS value is 2086 km s −1 higher than in the ENACS Catalogue.
-m. Observed in LRS and IRS modes with concordant results. Our LRS value is 2819 km s −1 higher than in the ENACS Catalogue.
-n. Observed in LRS and IRS modes with concordant results. Our LRS value is 5393 km s −1 lower than in the ENACS Catalogue.
-o. Our redshift is 9478 km s −1 lower than in the ENACS Catalogue, that is in agreement with the redshift given in the ESO-Uppsala catalog. Our value is from the detected emission lines. The values of cz and σfor A98, A3125, A3330, and DC2103 are from the present work. For the other clusters they have been taken from Struble and Rood (1999) .
For the spectral line indicators we give the range and the median value (in parenthesis). For the K-correction only the median value is given. 
